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(54) SOUD ELECTROLYTE TYPE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make uniform a 
distribution of a power output generated inside a single 
cell by uniformly supplying a reaction gas. 
SOLUTION: In an inside of an outer perimeter section 14 
of a separator 12 of the solid electrolyte type fuel cell, a 
fuel-gas supply hole 16a and an oxidizer gas supply hole 
16b, and a fuel-gas exhaust nozzles 17a..., 17a and an 
oxidizer gas exhaust nozzle are prepared. Seven dented 
parts 18a..., 18a are arranged on a surface 15A of the 
inner perimeter section 1 5, and seven dented parts are 
prepared on the back surfaces. Inside of the inner 
perimeter section 15, a plurality of pipings 19a, 19b, and 
19c for fuel gas which connects the fuel-gas supply hole 
16a with insides of the dent parts 18a each other, is 
arrange. A plurality of the oxidizer gas supply holes 
which connect the oxidizer gas supply hole 16b with the 
insides of the dent parts on the back surface of the 
inner perimeter section, is arranged. Spiral dented 
grooves 21a,..., 21a for fuel gas which whirl around with 

each dent part 18a as a center, and spiral grooves for oxidizer gas which whirl around with each 
dent part on the back surface as a center are arranged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the solid oxide fuel cell which consists of solid electrolytes, such 
as a monotonous mold, especially, this invention puts a positive-electrode [ of a solid 
electrolyte ], and negative-electrode side from both sides, and relates to the separator which 
supplies reactant gas which is different in each by the side of a positive electrode and a negative 
electrode. 
[0002] 

[Description of the Prior Art] Like the solid oxide fuel cell indicated by the former, for example, 
JP,3-129675,A, the solid oxide fuel cell which made unnecessary the gas seal between a solid 
electrolyte object and a separator is known. Drawin g 6 is the important section perspective view 
of the solid oxide fuel cell 1 with an example of the above-mentioned conventional technique. 
The laminating of the single eel 2 which comes to have the positive electrode and negative 
electrode which put the solid electrolyte plate which consists of oxide solid electrolytes, such as 
a zirconia, from both sides, and the separate plate 3 is carried out by turns, and this solid oxide 
fuel cell 1 is constituted. On the single eel 2 and the front face of the separate plate 3 which 
counters, two or more concaves in a circle mutually connected to the medial axis P and the 
same axle of a solid oxide fuel cell 1 are formed. Near the medial-axis P, the fuel gas supply pipe 
4 which supplies fuel gas to the concave in a circle by the side of one front face of the separate 
plate 3, and the oxidizer gas supply line 5 which supplies oxidizer gas to the concave in a circle 
by the side of the front face of another side are arranged so that the interior may be penetrated 
along with a medial axis P. And the fuel gas and oxidizer gas which were circulated toward the 
periphery side on the front face of the separate plate 3 from the reactant gas outlet prepared in 
each gas supply lines 4 and 5 near the medial-axis P are discharged outside from the fuel gas 
exhaust port 6 which carried out opening on the peripheral face of the separate plate 3, and the 
oxidizer gas exhaust 7. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the solid oxide fuel cell 1 with an 
example of the above-mentioned conventional technique, the reactant gas outlet which makes 
reactant gas blow off from each gas supply lines 4 and 5 on the front face of the separate plate 
3 is prepared only near the medial-axis P, and has composition which is made to diffuse fuel gas 
and oxidizer gas toward the periphery section from the core of the separate plate 3, and is 
supplied. For this reason, if a solid electrolyte plate is enlarged in order to heighten a generation- 
of-electrical-energy output, for example, homogeneity and the problem of it becoming impossible 
to supply efficiently will produce fuel gas and oxidizer gas in the generation-of-electrical-energy 
side of a solid electrolyte plate. That is, near the reactant gas outlet, the concentration of fuel 
gas and oxidizer gas becomes high relatively, it takes toward the periphery section from a core, 
reactant gas is consumed by the generation-of-electrical-energy reaction, and the concentration 
of fuel gas and oxidizer gas becomes low relatively in the fuel gas exhaust port 6 and about 
seven oxidizer gas exhaust. Then, there is a possibility that dispersion in the generation-of- 
electrical-energy output by the location may increase inside the enlarged single eel 2, the power 
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density per single eel 2 may decline, and a generation-of-electrical-energy output may decline. 
This invention was made in view of the above-mentioned situation, supplies reactant gas to 
homogeneity to a solid electrolyte object, and it aims at offering the solid oxide fuel cell which 
can equalize distribution of the generation-ol^electrical-energy output inside a single cel. 
[0004] 

[Means for Solving the Problem] In order to attain the purpose which solves the above- 
mentioned technical problem and starts, the solid oxide fuel cell of this invention according to 
claim 1 It is the solid oxide fuel cell equipped with the single eel which consists of a solid 
electrolyte put with the positive electrode and the negative electrode, and the separator by 
which the laminating was carried out to said said positive-electrode [ of this single eel ], and 
negative-electrode side. Two or more reactant gas supply holes prepared on the front face of 
said separator, and piping for reactant gas circulation which is prepared in the interior of said 
separator and connects opening and said reactant gas supply hole of said separator flank, It is 
characterized by having abbreviation spiral-like the concave for reactant gas circulation which 
whirls around centering on said reactant gas supply hole on the front face of said separator 
which counters said single cel. 

[0005] According to the solid oxide fuel cell of the above-mentioned configuration, the 
circulation way of two or more reactant gas is formed of one or more spiral concaves for 
reactant gas circulation which whirl around centering on each reactant gas supply hole on the 
front face of a separator, and the front face of a single eel where the laminating of the separator 
was carried out. Reactant gas is supplied to each reactant gas supply hole from opening of a 
separator flank by piping for reactant gas circulation for example, inside a separator, is led to the 
concave for reactant gas circulation from piping for reactant gas circulation in each reactant gas 
supply hole, and as it whirls around along with the spiral concave for reactant gas circulation, 
while being circulated smoothly, it acts on the solid electrolyte of a single cel. 
[0006] In this case, since it is distributed to two or more reactant gas supply holes on the front 
face of a separator, the reactant gas supplied by piping for reactant gas circulation continues all 
over the generation-of-electrical-energy side of a solid electrolyte, and concentration can 
supply reactant gas to homogeneity in the high condition, and can ** it to equalization of 
concentration distribution of reactant gas. In order for this to prevent the concentration of 
reactant gas falling near the exhaust port of reactant gas, the need for increasing the flow rate 
of reactant gas etc. is lost, and it can prevent that the utilization factor which uses reactant gas 
effectively falls. And it is controlled that the partial pressure (concentration) difference of 
reactant gas will become large by the time the spiral concave for reactant gas circulation serves 
as a compact configuration, the reactant gas supplied from the reactant gas supply hole is 
circulated in the concave for reactant gas circulation and it is discharged outside because a 
reactant gas supply hole plurality-izes. For this reason, it can prevent that it is controlled that 
the degree of a generation-of-electrical-energy reaction changes with locations, and big 
dispersion arises in a generation-of-electrical-energy output. 

[0007] Furthermore, in the solid oxide fuel cell of this invention according to claim 2, said 
concave for reactant gas circulation is prepared in the field within predetermined distance from 
said reactant gas supply hole, and it is characterized by setting up said predetermined distance 
according to the power density of said solid oxide fuel cell. According to the solid oxide fuel cell 
of the above-mentioned configuration, the number of reactant gas supply holes, the number of 
the circumference of the concave for reactant gas circulation, etc. are set as extent which can 
maintain the condition of high power density to homogeneity, for example throughout a single cel. 
For example, abbreviation spiral-like the concave for reactant gas circulation which whirls around 
centering on these reactant gas supply holes by making the number of reactant gas supply holes 
increase serves as a compact configuration. It can prevent that it is controlled that the partial 
pressure (concentration) difference of reactant gas will become large by the time the reactant 
gas supplied from the reactant gas supply hole is circulated in the concave for reactant gas 
circulation and discharged outside, and the difference by the location of power density becomes 
large. 

[0008] Furthermore, in the solid oxide fuel cell of this invention according to claim 3, it is 
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characterized by having equipped said separator with said concave for reactant gas circulation 
on two front faces which counter, having regarded it as said concave for reactant gas circulation 
on said one front face, and said concave for reactant gas circulation on said front face of 
another side from both the front-faces side, and forming it in the same configuration mutually. 
According to the solid oxide fuel cell of the above-mentioned configuration, while puts a single 
eel from both sides. Another side with the concave for reactant gas circulation the concave for 
reactant gas circulation Even if it is the case where the internal pressure resulting from the 
differential pressure of the reactant gas supplied to one concave for reactant gas circulation and 
the reactant gas supplied to the concave for reactant gas circulation of another side occurs 
since it is arranged so that it may cross mutually for example A solid electrolyte can deform or it 
can prevent damaging. 
[0009] 

[Embodiment of the Invention] It explains referring to the solid oxide fuel cell ****** 
accompanying drawing concerning 1 operation gestalt of this invention hereafter. Drawin g 1 is 
the important section sectional side elevation of the solid oxide fuel cell 10 concerning 1 
operation gestalt of this invention, drawin g 2 is the side elevation of the separator 12 shown in 
drawing 1 , drawin g 3 is a top view by the side of the fuel electrode of the separator 12 shown in 
drawing 2 , drawing 4 is a top view by the side of the air pole of the separator 12 shown in 
drawing 2 , and is drawing emphasizing and showing the passage of the reactant gas in the 
interior, and drawing 5 is the A-A line sectional view of the separator 12 shown in drawing 3 . 
The solid oxide fuel cell 10 by the gestalt of this operation is equipped with positive-electrode 
1 1 B and negative-electrode 11C, the separator 12, and the disc-like porosity metal plate 13 of 
the both sides of disc-like solid electrolyte plate 11A which is formed in the shape of an 
appearance approximate circle column, for example, consists of oxide solid electrolytes, such as 
a zirconia, and this solid electrolyte plate 11 A, and is constituted. And solid electrolyte plate 11A 
and two electrodes 1 1B and 1 1C make the porosity metal plate 13 one single eel 1 1 intervene 
between nothing, and this single eel 1 1 and separator 12, and the laminating of the single eel 1 1 
and the separator 12 is carried out by turns. 

[0010] As shown in drawing 2 , the fuel gas which the separator 12 which consists of stainless 
steel etc. is formed in disc-like, and the surface 12A and rear-face 12B side (fuel electrode side) 
(air pole side) is formed in an abbreviation same configuration in the thickness direction of a 
separator 12, for example, contains hydrogen in the surface 12A side is supplied, and the oxidizer 
gas which contains oxygen in the rear-face 12B side is supplied. The separator 12 consists of 
the approximate circle ring tabular periphery section 14 of predetermined die length, and the 
approximate circle tabular inner circumference section 15 from peripheral face 12C at the 
direction inside of a path, and the inner circumference section 15 is formed in the thickness 
direction of a separator 12 more thinly than the periphery section 14. That is, from surface 14A 
of the periphery section 14, as one step of surface 15A of the inner circumference section 15 is 
dented, it is formed, and similarly, from rear-face 14B of the periphery section 14, as one step of 
rear-face 15B of the inner circumference section 15 is dented, it is formed. And this part dented 
one step is equipped with the porosity metal plate 13, and the thickness of a layered product 
which consists of the inner circumference section 15 and two porosity metal plates 13 and 13 
which put this inner circumference section 1 5 from both sides is equal to the thickness of the 
periphery section 14, or he is trying to become thicker than the thickness of the periphery 
section 1 4 somewhat. 

[0011] In the periphery section 14, as opening is carried out in peripheral face 12C as shown in 
drawin g 3 , one fuel gas feed-holes 1 6a extended in the direction of a path is prepared and the 
interior of a fuel electrode side is further shown in drawin g 4 For example, one oxidizer gas 
supply hole 16b is arranged in the location which carries out opening in peripheral face 12C, and 
is extended in the direction of a path in the interior of an air pole side and which shifted from 
fuel gas feed-holes 16a 180 degrees in the hoop direction of a separator 12. 

[0012] As shown in drawing 3 , inside the periphery section 14, the fuel gas exhaust nozzles 17a, 
— , 17a of plurality (for example, six pieces) which penetrate the periphery section 14 in the 
direction of a path keep predetermined spacing, and are arranged in the location which shifted to 
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the surface 14A side at the hoop direction, and these fuel gas exhaust nozzles 17a, — , 17a can 
adjust the flow rate of the fuel gas discharged to the specified quantity. Similarly, as shown in 
drawing 4 , inside the periphery section 14, the oxidizer gas exhaust nozzles 17b, — , 17b of 
plurality (for example, six pieces) which penetrate the periphery section 14 in the direction of a 
path keep predetermined spacing, and are arranged in the location which shifted to the rear-face 
14B side at the hoop direction, and these oxidizer gas exhaust nozzles 17b, — , 17b can adjust 
the flow rate of the oxidizer gas discharged to the specified quantity. 

[0013] And fuel gas feed-holes 16a is arranged in the abbreviation mid-position of two fuel gas 
exhaust nozzles 17a and 17a which adjoin in the hoop direction of a separator 12, and oxidizer 
gas supply hole 16b is arranged similarly in the abbreviation mid-position of two oxidizer gas 
exhaust nozzles 17b and 17b which adjoin in the hoop direction of a separator 12. In addition, 
although not limited, especially the path lay length of the periphery section 14 is set up so that it 
may refer to the temperature characteristic of solid electrolyte plate 1 1 A etc. and a big 
temperature gradient may not arise in a periphery [ of solid electrolyte plate 1 1 A ], and inner 
circumference side, in case the fuel gas discharged from fuel gas exhaust nozzle 1 7a and the 
oxidizer gas discharged from oxidizer gas exhaust nozzle 1 7b cause a chemical reaction and 
generates heat for example. 

[0014] In the center position on surface 15A of the inner circumference section 15, and the 
location of plurality (for example, six pieces) which kept predetermined distance on the periphery 
of the abbreviation (2/3) r to the radius r of the inner circumference section 15, and has been 
arranged at equal intervals A total of seven crevices 18a, — , 18a are formed, for example, and 
these bases 18A, — , 18A are arranged in the location for which it has each base 18A and which 
shifted to the surface 15A side inside the inner circumference section 15, and are made the 
same. In the center position on rear-face 15B of the inner circumference section 15, and the 
location of plurality (for example, six pieces) which kept predetermined distance on the periphery 
of the abbreviation (2/3) r to the radius r of the inner circumference section 15, and has been 
arranged at equal intervals A total of seven crevices 18b, — , 18b are formed, for example, and 
such base 18B is arranged in the location for which it has each base 18B and which shifted to 
the rear-face 15B side inside the inner circumference section 15. That is, crevice 18b by the 
side of crevice 18a by the side of surface 15A and rear-face 15B is made not to be opened for 
free passage. 

[0015] And as are shown, for example in drawing 4 , and six crevices 18a, — , 18a where the 
radius has been arranged on the periphery of Abbreviation (2/3) r are connected to the interior 
of the fuel electrode side of the inner circumference section 15, piping 19a for in-a-circle fuel 
gas is arranged in it. Furthermore, as crevice 18a and piping 19a for in-a-circle fuel gas which 
have been arranged in the center position of the inner circumference section 15 are connected, 
the piping 19b, — , 19b for fuel gas of plurality (4 [ for example, ]) extended from crevice 18a of a 
center position to a radial is arranged, and piping 19c for fuel gas which connects piping 19a for 
in-a-circle fuel gas and fuel gas feed-holes 16a of the periphery section 14 is arranged. Similarly, 
as six crevices 18b, — , 18b where the radius has been arranged on the periphery of Abbreviation 
(2/3) r are connected to the interior of the air pole side of the inner circumference section 15, 
19d of piping for in-a-circle oxidizer gas is arranged in it. Furthermore, as crevice 18b and 19d of 
piping for in-a-circle oxidizer gas arranged in the center position of the inner circumference 
section 15 are connected, the piping 19e, — , 19e for oxidizer gas of plurality (4 [ for example, ]) 
extended from crevice 18b of a center position to a radial is arranged, and 19f of piping for 
oxidizer gas which connects oxidizer gas supply hole 16b of the periphery section 14 with 19d of 
piping for in-a-circle fuel gas is arranged. 

[0016] Here, six crevices 18a, — , 18a where the radius has been arranged on the periphery of 
Abbreviation (2/3) r are arranged so that it may pass along the abbreviation mid-position of two 
fuel gas exhaust nozzles 17a and 17a of the periphery section 14 where the straight line which 
connects each crevice 18a and the center position of the inner circumference section 15 adjoins 
in the hoop direction of a separator 12. That is, one of these straight lines passes fuel gas feed- 
holes 16a. Furthermore, the piping 19b, — , 19b for fuel gas of four is arranged so that each 
piping 19b for fuel gas may intersect the direction where piping 19c for fuel gas is extended, 
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while being arranged so that iOnay make equiangular, i.e., 90 degrees, to^the hoop direction of a 
separator 12 mutually. Namely, the piping 19b and 19b for fuel gas of two which makes 180 
degrees mutually among the piping 19b, — , 19b for fuel gas of four The radius is connected to 
each crevices 18a and 18a on the periphery of Abbreviation (2/3) r, and piping 19c for fuel gas is 
connected to each crevice 18a to which the piping 19b and 19b for fuel gas was connected, and 
crevice 18a other than 18a. First, the fuel gas supplied by this from piping 19for fuel gas c 
connected with fuel gas feed-holes 16a is circulated in the shape of a circular ring in the inside 
of piping 19a for in-a-circle fuel gas, and is introduced into the piping 19b, — , 19b for fuel gas of 
four from piping 1 9for in-a-circle fuel gas a after this. 

[0017] It is made the same. Each of a total of seven crevices 18b, — , 18b by the side of an air 
pole, piping for in-a-circle oxidizer gas of 19d, and the piping 19e, — , 19e for oxidizer gas of four 
As it counters with a total of seven crevices 18a, — , 18a by the side of a fuel electrode, piping 
1 9for in-a-circle fuel gas a, and the piping 1 9b, — , 1 9b for fuel gas of four, it is arranged by the 
fuel electrode [ of a separator 12 ], and air pole side at the field symmetry. However, 19f of 
piping for oxidizer gas connected with oxidizer gas supply hole 16b of the periphery section 14 is 
arranged about the central point of a separator 12 at point symmetry to piping 19c for fuel gas 
connected with fuel gas feed-holes 1 6a. 

[0018] As shown in drawing 3 , and on surface 15A of the inner circumference section 15 The 
concaves 21a, — , 21a for fuel gas of plurality (for example, 16 pieces each) spirally extended 
from each crevice 18a Between adjacent each concave 21a and 21a, predetermined spacing is 
set, it is formed, opening of the end of each concave 21a for fuel gas is carried out within 
crevice 18a, and the other end is connected to each crevice 18a and in-a-circle concave 21b for 
fuel gas of the shape of a circular ring arranged at the same axle. In addition, within crevice 18a, 
on the internal surface of crevice 18a, opening of the concaves 21a, — , 21a for fuel gas of 
plurality (for example, 16 pieces) sets predetermined spacing to a hoop direction, and is arranged. 
Moreover, base 21 A of concave 21a for fuel gas is arranged in the location which shifted to the 
surface 15A side rather than piping 19a for fuel gas in the thickness direction inside the inner 
circumference section 15. 

[0019] Here, the concaves 21b, — , 21b for fuel gas of plurality (for example, seven pieces) in a 
circle arranged on surface 15A of the inner circumference section 15 at each crevices 18a, — , 
18a and the same axle are arranged so that it may circumscribe mutually, and they are mutually 
connected in these circumscription parts. That is, as the periphery of in-a-circle concave 21b 
for fuel gas arranged at the center position and the same axle on surface 15A of the inner 
circumference section 15 is surrounded, six concaves 21b, — , 21b for fuel gas in a circle are 
arranged. Furthermore, a radius is inscribed in six concaves 21b, — , 21b for fuel gas in a circle 
arranged on the periphery of Abbreviation (2/3) r. In-a-circle concave 21c for periphery side fuel 
gas mutually connected in these inscribed parts It is arranged at the center position and the 
same axle on surface 1 5A of the inner circumference section 1 5, and two or more fuel gas 
exhaust nozzles 17a, — , 17a of the periphery section 14 are connected to this in a circle 
concave 21for periphery side fuel gas c. Moreover, it is [ in / in the surface 15A top of the inner 
circumference section 15 / the direction of a path of a separator 12 ] a location by the side of 
inner circumference in piping 19a for in-a-circle fuel gas from in-a-circle concave 21c for 
periphery side side and periphery side fuel gas. Among the adjoining concaves 21b and 21b for 
fuel gas in a circle, the arc concaves 21 d, — , 21 d for fuel gas which make a part of two or more 
concaves in a circle which kept predetermined spacing in the direction of a path mutually, and 
have been arranged at in-a-circle concave 21c for periphery side fuel gas and the same axle are 
arranged. And these arc concaves 21 d, — , 21 d for fuel gas are connected with the adjacent 
concaves 21b and 21b for fuel gas in a circle. 

[0020] As shown in drawin g 4 , similarly on rear-face 15B of the inner circumference section 15 
The concaves 21 e, — , 21 e for oxidizer gas of plurality (for example, 16 pieces each) spirally 
extended from each crevice 18b Between adjacent each concave 21 e and 21 e, predetermined 
spacing is set, it is formed, opening of the end of each concave 21 e for oxidizer gas is carried 
out within crevice 18b, and the other end is connected to 21f of concaves for oxidizer gas of the 
shape of a circular ring arranged at each crevice 18b and the same axle in a circle. And it is 
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inscribed in six concaves 21f,^*; 21f for oxidizer gas in a circle by whicfTconnect in 21f of 
concaves for oxidizer gas of plurality (for example, seven pieces) in a circle, — . a circumscription 
part with mutual 21f, and the radius has been arranged on the periphery of Abbreviation (2/3) r. 
21 g of concaves for periphery side oxidizer gas in a circle connected mutually is arranged in 
these inscribed parts, and two or more oxidizer gas exhaust nozzles 17b, — , 17b of the periphery 
section 14 are connected to 21 g of this concave for periphery side oxidizer gas in a circle. 
[0021] Moreover, in the direction of a path of a separator 12, it is a location by the side of inner 
circumference from piping 19a for in-a-circle oxidizer gas in a periphery side and 21 g of 
concaves for periphery side oxidizer gas in a circle. Among the adjoining concaves 21f and 21 f 
for oxidizer gas in a circle, the arc concaves 21 h, — , 21 h for oxidizer gas which make a part of 
two or more concaves in a circle which kept predetermined spacing in the direction of a path 
mutually, and have been arranged at 21 g of concaves for periphery side oxidizer gas in a circle 
and the same axle are arranged. And these arc concaves 21 h, — , 21 h for oxidizer gas are 
connected with the adjacent concaves 21f and 21f for oxidizer gas in a circle. Concave 21a for 
fuel gas by the side of surface 15A of the inner circumference section 15 and concave 21 e for 
oxidizer gas by the side of rear-face 15B are mutually formed in an equal configuration, for 
example, and the eddy is made to be wound around them here in the equal direction mutually. 
That is, when concave 21a for fuel gas seen from the surface 12A side of a separator 12 is 
formed so that it may estrange winding an eddy around a clockwise rotation from crevice 18a as 
shown, for example in drawing 3 and drawing 4 , it is formed so that concave 21 e for oxidizer gas 
seen from the rear-face 12B side of a separator 12 may also be estranged winding an eddy 
around a clockwise rotation from crevice 18b. 

[0022] And as shown in drawin g 1 and drawin g 5 , it is made to carry out field contact at each of 
surface 15A of the inner circumference section 15, and rear-face 15B. The disc-like porosity 
metal plates 13 and 13 which have an outer diameter equal to the inner circumference section 
1 5 are arranged. A fuel gas circulation way is formed by rear-face 1 3B of the porosity metal 
plate 13, and each concaves 21a, 21b, 21c, and 21 d for fuel gas, and the oxidizer gas circulation 
way is formed by rear-face 13B of the porosity metal plate 13, and each concaves 21e, 21f, 21g, 
and 21 h for oxidizer gas. Although especially the thickness of the porosity metal plate 13 is not 
limited, it is preferably set below to one half of the depth of each concaves 21a and 21b. In 
addition, here if the thickness of the porosity metal plate 1 3 becomes larger than the one half of 
the depth of each concaves 21a and 21b — each — there is a possibility that the flow rate of 
concave 21a, — , the fuel gas that flows the inside of 21 h, or oxidizer gas may fall, and a 
generation-of-electrical-energy output may decline. Moreover, the outer diameter of solid 
electrolyte plate 1 1 A is formed so that it may become larger than the outer diameter of the 
porosity metal plate 13, when a layered product is pressurized and held near the periphery 
section of the single eel 1 1 by which the laminating was carried out to the separator 12 from 
both sides in the periphery section 14 of a separator 12, it is carrying out field contact mostly, 
and it forms an airtight closed space between the single eel 1 1 and the inner circumference 
section 1 5 of a separator 1 2. 

[0023] In addition, the flute width L and depth D of concave 21for fuel gas a and concave 21b for 
oxidizer gas Although not limited especially, depth-of-flute D It is set up so that the internal 
pressure of the fuel gas within a separator 12 and oxidizer gas may be maintained to a 
predetermined value. A flute width L The gross area of each each concaves [ on the front face 
of a separator 12 / 21a, — , 21 d ] bases 21 A, — , 21 D and the area of surface 15A of the inner 
circumference section 15 become equal preferably. It is set up so that the gross area of each 
each concaves [ 21 e, — , 21 h ] bases 21 E, — , 21 H and the area of rear-face 15B may become 
equal, here, rather than the area of surface 15A of the inner circumference section 15, a flute 
width L so that the gross area of each each concaves [21a — , 21 d ] bases 21 A, — , 21 D may 
become small If it is set up so that the gross area of each each concaves [ 21 e, — , 21 h ] bases 
21 E, — , 21 H may become small rather than the area of rear-face 15B If it is set up so that it 
may become impossible to use solid electrolyte plate 1 1 A effectively and the gross area of each 
bases 21 A, — , 21 D or the gross area of each bases 21 E, — , 21 H may become large conversely, 
the problem that current collection effectiveness falls will arise. 
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e^^neter of solid electrolyte plate 1 1 A is^^^t 



[0024] for example, when the orameter of solid electrolyte plate 11A is set to about 150mm The 
diameter of in a circle concave 21for fuel gas b and 21f of concaves for oxidizer gas in a circle is 
set to about 50mm, and it sets depth-of-flute D to 1mm, setting a flute width L as 1mm. If 16 
spiral concaves 21a, — , 21a each for fuel gas and the concaves 21 e f — , 21 e for oxidizer gas are 
formed, only an abbreviation semicircle will go the inside of a separator 1 2 around, and fuel gas 
and oxidizer gas will be discharged from each exhaust nozzles 1 7a and 1 7b of the periphery 
section 14. Here, it can control that a partial pressure (concentration) difference will become 
large by the time the fuel gas and oxidizer gas which were supplied from each crevices 18a and 
18b are discharged outside from each exhaust nozzles 17a and 17b by an in a circle [ both ] 
concaves [21b and 21f ] diameter being set as about 50mm, and the condition that power 
density is high can be maintained in all the fields of the single eel 11. 

[0025] The solid oxide fuel cell 10 by the gestalt of this operation is equipped with the above- 
mentioned configuration, next explains actuation of this solid oxide fuel cell 10. First, the fuel gas 
which contains hydrogen from fuel gas feed-holes 1 6a prepared in the periphery section 1 4 of a 
separator 12 is supplied to piping 19c for fuel gas. And the fuel gas supplied to piping 19c for fuel 
gas is supplied into each crevice 18a arranged on a periphery while it is circulated in the shape 
of a circular ring in the inside of piping 19a for in-a-circle fuel gas. Moreover, the fuel gas 
introduced into the piping 19b, — , 19b for fuel gas of four from piping 19for in-a-circle fuel gas a 
is supplied to crevice 18a of a center position. And the fuel gas supplied to each crevice 18a is 
distributed to 16 spiral concaves 21a, — , 21a for fuel gas. 

[0026] The oxidizer gas which contains oxygen on the other hand from oxidizer gas supply hole 
16b prepared in the periphery section 14 of a separator 12 is supplied to 19f of piping for oxidizer 
gas. And oxidizer gas is supplied from 19f of piping for oxidizer gas into crevice 18b by the side 
of rear-face 15B, and is distributed to 16 spiral concaves 21 e, — , 21 e for oxidizer gas from each 
crevice 18b. Here, the oxygen contained in oxidizer gas moves the interior of solid electrolyte 
plate 1 1A to the negative-electrode 1 1C side from the positive-electrode 1 1B side with the 
gestalt of oxygen ion, and reacts chemically with the hydrogen gas contained in fuel gas at the 
negative-electrode 1 1C side. While a solid oxide fuel cell 10 is warmed from the interior by 
generation of heat accompanying this chemical reaction, the potential difference arises between 
positive-electrode 1 1 B and negative-electrode 1 1 C. 

[0027] And in the surface 12A side of a separator 12, the steam generated by unreacted fuel gas 
and an unreacted chemical reaction is discharged from fuel gas exhaust nozzle 1 7a, and 
unreacted oxidizer gas is discharged from oxidizer gas exhaust nozzle 17b at the rear-face 12B 
side of a separator 12. The fuel gas and oxidizer gas which were discharged from both the 
nozzles 17a and 17b are mixed on the outside of a separator 12, and a solid oxide fuel cell 10 is 
warmed from a periphery side by generation of heat accompanying a chemical reaction. 
[0028] Since two or more crevices 18a and 18b which distribute and supply fuel gas and oxidizer 
gas to a fuel electrode [ of a separator 1 2 ] and air pole side are formed according to the solid 
oxide fuel cell 10 by the gestalt of this operation as mentioned above, it can continue all over the 
generation-of-electrical-energy side of solid electrolyte plate 11 A, and concentration can supply 
fuel gas and oxidizer gas to homogeneity in the high condition. It can prevent that the utilization 
factor which uses fuel gas and oxidizer gas effectively falls by this. And it is controlled that the 
spiral concaves 21a, — , 21a for fuel gas and the concaves 21 e, — , 21 e for oxidizer gas serve as 
a compact configuration, will be consumed by the time fuel gas and oxidizer gas are discharged 
outside, and a concentration difference becomes large. It can prevent that it is controlled by this 
that the degree of a generation-of-electrical-energy reaction changes with locations, and big 
dispersion arises in a generation-of-electrical-energy output. 
[0029] 

[Effect of the Invention] According to the solid oxide fuel cell of this invention according to claim 
1, as explained above, it continues all over the generation-of-electrical-energy side of a solid 
electrolyte, and concentration can supply reactant gas to homogeneity in the high condition, and 
can ** to equalization of concentration distribution of reactant gas. It can prevent that the 
utilization factor which uses reactant gas effectively falls by this. And it is controlled that the 
partial pressure (concentration) difference of reactant gas will become large by the time the 
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h^^actant gas supply hole is circulated in^^c 



reactant gas supplied from th^eactant gas supply hole is circulated in the concave for reactant 
gas circulation and discharged outside. For this reason, it can prevent that it is controlled that 
the degree of a generation-of^electrical-energy reaction changes with locations, and big 
dispersion arises in a generation-of-electrical-energy output. Furthermore, according to the solid 
oxide fuel cell of this invention according to claim 2, it is controlled that the partial pressure 
(concentration) difference of reactant gas will become large by the time the reactant gas 
supplied from the reactant gas supply hole is circulated in the concave for reactant gas 
circulation and discharged outside, and it can equalize power density. Furthermore, according to 
the solid oxide fuel cell of this invention according to claim 3, even if it is the case where the 
internal pressure which originates in the differential pressure of reactant gas by the fuel 
electrode [ of a separator ] and air pole side occurs, a solid electrolyte can deform or it can 
prevent damaging. 



[Translation done.] 
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it5d#X/B[H]#t2 1 e t>. COffil 8bft>6l*ff'B!QK:a 

[0022] fbt, iaiRixia5{c*-rj;pic. p\m 

SB 1 5 CD^M 1 5 ARtfS® 1 5 BO^tl^ntCffifg® 

tt©*JL*&««13, 1 3#EB£nT*5D. *7L» 
&JH£ 1 3 CO*® 1 3 B ttSft^fXfflO&pa* 2 1a, 
2 1b, 2 1c, 2 1 d &££Dfftft*f:*ftk9B£<Mt 

sn, gruntem®. 1 3 co»® 1 3 b £#Ht8j#x;B© 

#03i2 1e,"2 1 f. 2 1g, 2 1 h t KJ: QMMtiM 
#X^a8&7&<Mc£nT^£. ft*. #?L!f&S*l 3 

&G33I2 la, 2 1 bCOai^W^WTfCia^StlTtJ 
(p. lit, #7LH^JS«1 3©iP$*i#IHJ»2 1 a, 
2 1 b©»S©¥#«fcB ! b:*:#<fc*<!:. &[Hlfl?2 1 

a, -, 2 1 hft&ffinzti&mtfxxitmitmtiz.offi 
H#»»st«i lAo^an &?im&mw.i 3®m 

1 2©*ws«i nzmmtez, n««tojp£ELT«i*L 

fcB#fCH«B«MS-a--5dtT. *-fe)H litAI/- 
[0 0 2 3] ftfe, «»*Xffliaj«2 1 aRzwumx 

7,mmm2 1 b©iiLatf»SDtt, wtcis^an* 

^ffi±-eco=&[H]Sl2 1 a, ■-, 2 ld©&)SI2 1A, 
-, 2 1 DCD^®«<trt^gB 1 5 CD 55® 1 5 ACD®«*i 
^L<ft0. =&(HI*2 1 e, ••, 2 1 hCD3-i£®2 l 
E, -. 2 lHO«iBitiiBl 5BCDBit«l»l/< 

C0f§®l 5 ACO®«<J;0t)^[HI«2 1 a, -, 2 1dC0 
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&JSE2 1A, -, 2 1 D<D&ffim&'l^<t£Z><k? 
IC. m^t. *Sl 5BO®««fc»3t>&IHIfft2 1 e, 
•-, 2 1 h£>&i£®2 1 E, -, 2 1 HOi^®a75</h^ 
5 ICg^Stl-St. @#f^S?St«l lA&mm 
ffJfflT3C:<i:#T-£&<ftO. &j£®2 1 A. 

2 1DfflWtWJ§)iI2 1E, 21HO 

[0 0 2 4] fllfctf. @#mfl¥ft«l lA<Difi&£i&l 
5 OmmtLfci^lCH $S&#XfflR«#[HI$|2 1 b 

K.zm4tfflxxmpimviwm2 1 foigaas omm 
t. #i &moi&mvi<nMmxxmwm2 1 a, -, 2 

1 aa.imKMXxmwm2 1 e, 2 1e«t 
flS**^xatfl»fl;3W*fXtt-fe/n^-^ 1 2rt*» 
¥«Jfc*WSlHlUT. 1 4©#»[H/X;H 7 a, 

1 7 b^&SftHStlS. CUT, fflHWKIH* 2 1 b, 

2 1 f Ojta*«*9 5 OmmgglC^^niiuiT', & 
IHloBl 8 a, 18 bfre>&1&t<ntzmWSXRZM1km 
j)*tf&Wm/X)H 7 a, 17 b^S^-gPtSffflSn 

t. »-t;n i <D±mm-cmt}&gt&&^vtm&m&T 

[0 0 2 5] *^SS©^tCJ;^H#:«^K^s|Gf*?ife 
1 Ott±B*l££fll*.Ti5 0. 5fcfc. ;i<Z>littttftK£! 

^ 1 2 (Dftmm 1 4 K»tt6n&«S»*fX«i(6?L l 6 a 
^SfcfcS'&trfctttfXtftoHtfXfflSffl 9 c fc{J«e 

»^fXttn»ttjil8»^fxfflia«l 9 a(*3£R§ttttCftta 

$-B-^n«t*tc, R^±tcES$nfe#iagBi 8 art 

^i«*&Sn-5o S&. HIWWXfflEf 19 a* 
5 4*OlWXIEf 1 9 b, -, l9bl:iASti 

6{S©#&;|Sf;tfXffllHIiS2 1 a, -, 2 1aK#BB£n 

-So 

[0 0 2 6] — -tr/IU—^ 1 2 0^8P1 4(i|8tt 

XjWKfltfMjJfXfliBW 1 9 f lc#t^$n-5>o ^LT. it 
fldfcWXWU SMtSiJtfXfflgEfi 1 1 9 fs^&KSl 5B« 
OCDSBl 8 brt^iftlftSn, &D3SI$1 8 b^6*«E« 
©1 6<@<D&<fc8U;tfXflilH]*2 1 e, -, 2 1 e (r»B2 

sns. uCT% Kfta*xic-&sn*Bfe*«. 

*>©»*TH#««Hl*l 1 AO|*jgB£IEffi 1 IB* 
1 CflKtillT, ftffil 1 C{ffl(C*3V»T 
X tC^Sn-STK^^X Lit¥&fc-?Z>. Z(Dit¥ 
E*K#'3»J»fc J: 0 B#tt*?Kl!t!im«*lii l 0 fttfta 

*»siiniasnat*fc, lEffii lBtftii 1 cwtc^ 
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[0 0 2 7] -E-LT. -fe/tU— ^ 1 2ffl8ffil 2AfiC!r 

yW8m#xgfm/x\)n 7 a*»6»aa*n. -tr/tu-^ 

1 2(5811 2 B«Ttt5fcEJ6©BMfc»|#;*a«, 

tfxwmsxfri 7 b^esfaisns. h/xjh 7 

a, 1 7 ba»s#ffi3nfc«tt#xi«fl:SU;*fxtt, 00 
[0 0 2 8] ±S$U£:J:5{C. ^J60Jg|§{c«tSH^ 

mmsiBFMitt 1 0 i:±ntf. -t^ u-* 1 2 vmm 

«*&■*-*«»©!!!]« 1 8 a, 18 bsWRttSnrnSfc 
@#«8?St«l 1 AW^mffiOT^ffitMoTJg*** 

Sf*. Lfrfc. !&ffitK©^*WXffllMS2 1 a, -, 2 
1 aRzmttMXxmwm2 l e, -, 2 1 e*in>/1 

[0 0 2 9] 

CtltCiO. EJ&#X£##)J;:*lJ 

o*s&t*i;*j:i:*B6jj:-raiit3&*T€r*. ffi 

[0B©ffl*J5:|ffiB^] 

[01] *«M©-**fi»»fc««H#*»«a!«8» 
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[0 2] 01 tC^T-fe/t l/-J©iBiT^^. 

[0 3] 0 2 tC^rr-fe A l/-^^^gfii|(D¥ffl0T 

[0 4] 0 2 IC^-r-fe/l U— * 

[05] 0 3tC*-T-b/tU-^WA-A^»rffi0T-* 

5.. 

i o fa#mmmM®mnm 
1 i m-trju 



i i a m&mmmm m^mmm 
12 -t/^u— * 

18 a, 18b MSB (K&tfXf&f&Tt) 

i 9 a Riwfi^xfflEt mfojjxffimm&'g) 

19 b, 19c flSHtfXfflE* (SJtJ^fXSKafflB 

1 9 e, 1 9 f »{bffll*XfflE« (£&#Xfit®fflE 

2 i a mmu7.m\2nffi xmrnrnwrn) 

2 i e wutmxxmwm (.Kfcxxmmmwm) 
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[0 2] 



[0 6] 
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